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(54) TUBE ROLLING OUT APPARATUS 
(57) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of to housing Inclined flat 
portions, supporting wtth use of axles rolling out members, mounted on supporting plates. The flat 
portions are In the form of cylindrical counterbores, whose aria coincide wtth axis of the rolling 
out members. The counterbore has grooves, opened at to one side. The supporting plate are arranged 

_ in the grooves and rigidly connected with the axks of the rolling out members. Each above 

\ mentioned groove has at Its end portion an additional groove. Each supporting plate is provided by 

. -v> a protrusion, placed in the additional groove. The housing wtth the supporting plates is embraced 

by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2 cl, 7 dwg 
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(54) YCTPOftCTBO HJIH PA3BAJn>qOBKH TPVE 
(57) Abstract 

H3o6pereaMe npt^aamneao ppx pa3Bajibqpaai nepexpuBaTeneft B3 npo^xntHWX TpytS, ycraHaHOHBaeMbix 
b cxBsuxxsax. Ha fioxoooft noBepxHocrw xopnyca BbCBCTHeHtJ KaxjicHBue nnocxxe ywim. na xorropwx c 
nouambD ocea Ha onopHbtx nnacTHBax ycraHoivieHW Banbcyxrajxt vmtxBM (B3). HJiocra yuacrxH 
DbamnaeHbi b bhac upjrasHjxpsnocxxx. nexoBOK (U). Oca U coBnaflawr c ochmk B3. Ha U BMnanHeHM 
OTKpwrbie c ofjBaro KOima nasu (IT). OnopHwe nnacniHbi paenonoMeHbi Bill jxcctko caraaHbt c ochmh B3. 
Ha OTKpbrroM xanqe xajxfforo n BbmonneH «onanHBrrejibHhiH FL Kamfpn anopea« CDiacrraa caatixeHa 
ewcrynoM. pasuemeHHbiM o jjpaanmrrtnhaau U. Kopnyc c coophmmh nnacrmaMX oxBaraoarr rattxa. 
Tax an ooBoxynKOCTb npxauaxoB o6cene*umaeT no B b nnffww c aaffie a tHoem ycTpoftcroa. 1 3. n. ^-nw, 7 an. 
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Description [Omcaaie M3o6pcrcHMl: 

H3o6|>ctchkc othochtch e 6ypeHH» h xanKTa/ibHOMy pcuoary ckbomh b npewBaaHancflo. b nacTHocmi. 
n/m pa3Banwy>RMBaHH« ycrpoftcTB aa npo^icibHux Tpy6 npH hx ycraHOBxe b ckbukbhc. 

Haxoonee frnonsu k K3o6percHH» no TCXHiracxoft cympocm otjihctch ycTpoftcTBO npn pa3BajifeupBaH 
npo^KHbHux Tpy6 npx nepeapbrnni hmh aon ocnoraonft b cxBaxBHe. conepxanjee nonwn 
OKnxB^nriecKHft aopnyc. Ha HapyxHoft noBepxHocra aoroporo BbmojiHCHbi iiaaJioHHbie oraocaTOibHo 
npoflonbHoft och aopnyca nnocKxe yttacTKH, a ycraaoB/ieimbie na nocngnmx c noMonnjo oceft Ha oaopHbix 
nnacTBBax Banugyiomjae anautcirrw. 

He^ocraTKOM yroro ycrpoftcTea hb/ihctch BeHaflexHocrb cro pafioTbi H3-3a Hc^ocTaTO^Boft (htokoA) 
npOTHocnj aopnyca, uaiixuajibaaa TOnnaxa creHKH aoroporo b peayjnyra-rc BfaonffXHCHHH HaavioHHbDC a ero 
npononbBOR ocx djiochhx yqacrxoB hc ynparaeTBopHeT yenoaan npcwHocTB npn apyneHXH. 

Ufijib, M3o6perexxiH noBbtmcHHc Ha^ejKHOcm ycTpoflcrrea 3a ever ymoNeam npowocra ero Kopnyca. 

9to AocrararreH tcm. to b oraa^njacucM ycrpofcrrec ft«fl paaaam^pBKH TpyfS, concpxaine* nonbift 
P MnxHnjare pexaa aopnyc, hjl HapyxHoft noocpxHocrm aoToporo BunojmcBU HamioHHbtc othochtomio 
npoffontaofl oesi aopnyca roiocxxe yuacmi. h ycraHoancBHue ha nocneffHax c nouoonjo oceft hx onopHMX 

■3o6peTCHiD0 HaxjxoBsue nnocxxe y*iacTKX Ha HapyxHoft 

HCKOBOK, OCX aOTOpfoDC COBnaflaJOT C OCHVIH 

1 oTKpbrruc c onHoro kohxxbl ■ sKcmcHTpacnio cmch^hhwc 
k HCMy naou, npx otom onopHbie roxacraHbi pacnanoxenbi b na3ax x xecrxo cwoaHu c ochuh 
BanujymBMDC sjicmchtob- 

JJpyrxu ot/dwhcm onachDjacMoro ycTpoftcrea hbhhctch to, hto hb otrdwtom hobbc aaxn,oro na3a 
BwnojiHCH njonojnjHTOibHMft Baa, a aaxflan onopHan roiacTHaa cHafixcaa abnrrynoM, pacnonoxeHHbiM b 
flonoJOBrrcmaoM naay, npn stou ycTpoftcTBO cHaoxeHo raftaoa, oxBaroraaxxnea aopnyc c ododhmmh 




YKaDAHHblC OTJIHHHH o6caiCHHBaiOT B03MOXHOCTb yBCJIHHCHHH TOJUUMHbl CTCHKH KOpnyca 8 Han6ojTCC 

ocacHOM nanepetmoM ceqcHHB cro, anaroflapH «yy noBbnnacTCH npcwHocn. aopnyca a. cntwoBaTCJihHo, 
E^ezBoen. pa6oTW yerpoftcTBa 6co h3mchchhh cro HouaHanbHoro HapyxHoro nxauerpa nn* AaHHoro 
TBHopasMcpa. 



Ha $ht. 1 noaaoaBo ycrpottcTBo. ycraBDBHCHBoc a np«>iinbHot pasBa m q p BMBacMoa Tpyffe, o6njKft »W na 
^ht. 2 ccwBHe A-A Ha ^nr. 1; Ha +nr. 3 ^parwcoT aopnyca ycTpoBCTBa c aoHCTpyxTHBObMi ancueHraMH 
nnn yeraHoaaH Bajiboyaxnax ancueaTOB; na 4 bhh no cTpcnae B Ha ^ar. 3; na ^ht. 5 craHHe B-B na 
$mr. 1: xa (*r. 6 ce«KHHC T-r aa ^mr. 1. aa ^ar. 7 otthhc fl ^ aa i>ar. 3. 

YctpoActbo h/ih paaBanbopaKB Tpy<5 {^ht. 1) coAcpaorr nHjnmnpiraccKHH nonbift aopnyc 1 c netrrpanbHWM 
2 a pc3fa6aMH 3 h 4 h/ih cocahhchhh oootoctctbchho c kojiohhok 6ypKnbHbix Tpy6 5 h 
a( ofiopyHOBaHHCM 6. Ha HapyXHoa noBepxHocra aopnyca 1 no^ yrnau a ero npoAonbHOtt oca 

„ f nnocaac ywacrax 7 b bkhc DB3i»agnaro cKHX ucaoeoa 8, Ha aoropbct BbinoHHCHbt orapbiTbic c 

onHoro aoima naaw 9. SKcqpHTpKUHO cMcmcHHtrfc oTHocarcnhHO ucaoeoa s cropOHy orapbiToro aoima anix 
naooB. c yr/iy6jiC3HHMH 10 a hx nporaBoncjioxHbix oTKpbiTWM aonnaM cTcaxax. B naaax 9 pa3UcmcHbi 
onopHbie njiacTBKbi 11 c aoswptaawH 12 no ax nepa^epini ()ar. 1), Bxoflramofli b yrjiyfincHHH 10 nasoa 9 
(<>nr. 3b4). 

Ha noBcpxHOCTV onopHwx nnacnw 11 ($ar. 1). aoHxaaTapyaanca c xopnycou, H3roTOBncBM BMcrynM 13, 
Bxon^nnBc b nononHvrenbBiiie naoM 14 (^bt. 3 a 4), BbmanBcaBbK Ha orxpbrrbix y x wcraax naaoe 9. Ha 
HapyxHoa noeepxHocTH aopnyca BbmonHeaa pc3b6a 15. aa aoropy» HaenOTEsa raflaa I6 r oxBaT fe n w intn aH 
onopHbie nnacTBHbi 11 a o<Secne^BBaaanag cobmoctho c ax aoswpMtaMH 12. BbicrynaMH 13. yiviytSjicHHHMH K) 
b KOpnyoe a poaanaxrenhObaai naoava 14 ^HxeanKK) iuiacTHH U or npoBopora a Bbtna^cHHH ro naaoe 9. 



Ha BHcmHax or aopnyca noBCpXHOcTHX onopHbtx nnacTHH 11 xcctko h c «£cnctfiVJ<muwu cm«hchhcm a hx 
Bepxaeft ncpx^epaH (rpasH^e) aaxpenneHM oca 17 (tar. 1 a 2). Ha aoropbuc c noMonnjo ^HKCBpyxanero 
aonboa 18 ycTaHOBJicHbi BaraaiyaanHe ancMCHTbi 19. npx yrow oca 17 iianbuyaxnnx ancucaroB aaapcnncHW 
Ha onoDHbix nnacTHHax 11 rax, vro ax rtauerpmeamc oca cbmmctphh coBnanaarr c reoMrrpHHecaxux 
ocaux cxMueTpxB i ppiggjp pMqBCXXX ncaoBox 8 (cm. oceayn nxaxD 0-0 aa ^ar. 3-4). 

aacneHTpHTOJc cMcmcHHe naooB 9 oTHOcHTcnbHo njioinanH neaoBox 8. a Toxxe BenHUHHy uaacHuanbHo 
aosMOXHoro yrnyOJicHHH uckobok b CTCHxy aopnyca onpcflCTwnoT pacueTHWM nyreu AJiH aoHxpcTHoro 
mnopaawcpa ycrpoHCTBa c y^CTOM o6ocncrofflH Heo6xonKMoro aanaca nporoocTH aopnyca npa pa6orc 
ycTpoftcTBa o ycnoBKHX xpyneHHfl. A waKcavcanuro Bosuoxnoe ewen^caae onopHbix nnacraH 11 
oTHoarreiibHo occfl 17 BsuibuyKMBix ajieueHTOB 19 o6ycJioBncHO pacnonoxeHHCM naaoB 9 noA hhx m TfM - UTO 
rcoMCTpa^iccKHc och CHMMCTpHH 3«apcnjicHHbuc Ha hhx occfl 17 Ba/n?nyx>nH3x aneweHTOB 19 AOJIXHbl 



RU 2056201 CI 



comaftrrb c rrakterrpmeaaua ochuh CMuurrpmi qexoBOK. 

Pafiora ycrpoftcTBa noncHHcroi Ha npMMepc jMOoanbOpera npo$Hnbm*x rpy6 upn KDOJinqra huh soxibi 
BapymcBEH rcp M c nrmocra o6ca^Boft xanoHHW 20 ($ht. 1. 5, 6) cKBaamarf. 

npo^nnbHWc TpyfSw 21 cnycxa»T ray-ipi, o6ca«Hoft kwiohhw 20. b wrrepBan kjojot^m h paomtpOTyr A o 
npraratfi hx ctchok k ctchkc o<Sc w»ft KanoHHbi 20 ($m\ 5> coqnamicu HHyrpemicro rswpaBrawcacoro 

3«tcm c noMombw pc3b6w 3 ycTpowrTBo npHaxwHHfDOT k KonoKac Tpy6 5 h cnycxaJOT 0 cxBaaoray. Do 
HOCTHJKCHHH ycTpoftcTooM BepxHcro kohi^ npo^HiihHboc TPy6 21 KanoHHy 6ypnm>mjx Tpy6 HanHHwor 
epamarb npn o^hobpcwchhou oo^aanB oceeoft Harpysra h npo M b mn touiocth Tpyti «pc3 qeirrpam»Hfe£ft 
kshbui 2 Eopnyca 1 arajpcocTbio. B pc3yra»TaTe 3Toro HtnoKaTbte flaancHHCM y^arnm 22 {$nr. 5) 
npo^wibHbct Tpy6 21 BboipaanjncrrcH flo nnonioro h repuenreHoro npaxwrm ece« HapyxHoii noBcpxHocru 
npo^KJiunjx TpyfS k BayrpeaHeft noBepxHoem ofica^Hux Tpy6 20 ($ar. 6). 

no oKOHwnm paoBJLmj^uwBaHHH KOJiOKHy 6ypnnfaHMx Tpy6 5 c ycrpoScTBOM no^HMMajcrr K3 ci n a mnM . 
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Claims [Oopuyjia H3o6pcTCHHHl: 

1. YCTPOftCTBO JJTIH PA3BAJIbUOBKM TPYE. conepxame* nonuft upramnpHHocuft Hopnyc, Ha napymuoA 
nosepxHocm soroporo BMnpnaem Hax/ioHHwe oTBocvrejiuio npo^ojitooft ock sopnyca nnocxHe ywacrra, h 
ycraHOBneBHue Ha nocne^HHX c noMombio oceft Ha onopHtix nnacrHHax Banu*yx>xtpxe anewearw, 
<mnniaK)mcocH tcm, «ito HasnoHHbie nnocme yvacTKH Ha HapyxBOH nosepxHocTH xopnyca BbmanHCHbi b 
mmc tjjuTBBfqmacKxx neKoeox, oat aoropboc coeoaAaxrr c ochmh BwwQnonpK ancneHTOB. a Ha qexoHKax 

BbUNJIHCHbl OTKpblTfaCe C OJHfOrO KOHX^L H dKCnjCHTpiniHO CW«HCHHbie K HCUy na3U, npH 9T0M onopHbie 

nnacTRHbt pacnonoxemj b naaax h xcctko ceroaHbi c ochmh BanbqyxxxiHX aneuetrroa 

2. YcTpottCTeo do n.l, oT/nraa»ineccH tcm. trro Ha oncpbrroM Koeqe Kaxfloro naaa BbtnonHCH 
flonoiTHHTcjTHHbcft na3, a KaxflaH onopHan nnacmHa cHa6xcsa BwcrynoM, pa3nemcHHb>a4 b 
^ononHarre/ib&oM na3y, npn 9xow ycrpoftcreo CHa6xeBo raftKofl t oxBaT bm amny g KOpnyc c onopHbom 
nnacTKHauH. 
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Qui. 7 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-r in Fig. 1, and Fig. 
7 is the section fl-fl in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 11 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 
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Drawings: 



Fig. I 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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